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Introduction
Family Anarcadiaceae includes tropical fruits of high socio-economic importance in Northeast Brazil (Pickel 2008) . Of 80 genera and 600 species present in the family, approximately 13 genera and 68 species occur in Brazil (Barroso 1991), among which the cashew tree (Anacardium occidentale) and the mango tree (Mangifera indica) stand out among the species of highest economic and social importance (Marques et al. 2013b) . These plant species are either native, such as the cashew, or, in the case of mango introduced a long time ago by the Portuguese. Recently, novel methods of cultivation have rendered plants vulnerable to abiotic stress and thereby favour the occurrence of severe epidemics caused by opportunistic fungi (Freire 1991 , Tavares 2002 .
Diseases caused by fungi of the family Botryosphaeriaceae stand out, both in this and other pathosystems in Northeast Brazil, because they are polyphagous pathogens that take advantage of physiologically weakened plants growing under stressful conditions. Therefore, this pathogen-host interaction is the target of several studies aimed at the identification and characterization of the pathogenic species involved (Costa et al. 2010 , Lima et al. 2013 , Marques et al. 2013a ,b, Abdollahzadeh et al. 2013 , Ismail et al. 2012 .
Symptoms such as cankers, gummosis and dieback of Anacardiaceae plants have long been associated with infection by Lasiodiplodia theobromae (Pat.) Griff. & Maubl. (Freire et al. 2011 , Pavilic et al. 2004 . However, early pathogenic information and recent phylogenetic studies based on molecular techniques provided clear evidence of the association of a complex of cryptic species of Lasiodiplodia and other genera of Botryosphaeriaceae, such as Neofusicoccum Crous Slippers & A.J.L. Phillips 2006 , Neoscytalidium Crous & Slippers 2006 , and Pseudofusicoccum Mohali, Slippers & Wingf. (Sakalidis et al. 2013 , Marques et al. 2013b , Machado et al. 2014 , Berraf-Tebbal et al. 2014 , Gonçalves et al. 2016 .
The Botryosphaeriaceae is a cosmopolitan and polyphagous group of fungi (Denman et al. 2000 , Machado et al. 2014 . Ecologically this family includes non-host-specific pathogens, saprophytes, endophytes, and latent pathogens, and are generally known as weak pathogens (Denman et al. 2000 , Sakalidis et al. 2013 , Slippers & Wingfield 2007 .
In the asexual phase, Neofusicoccum, Pseudofusicoccum and Neoscytalidium show Fusicoccum-type conidia, with narrow, ellipsoid to slightly ovoid and thin-walled forms, which makes them morphologically indistinguishable (Crous et al. 2006) . The asexual phase is the most common form found in nature; it is easily isolated and exhibits abundant mycelial growth on most culture media but shows poor sporulation (Crous et al. 2006 , Phillips et al. 2013 . Morphological characteristics are insufficient for identification at the genus level, so molecular analyses are required to achieve a precise diagnosis (Phillips et al. 2013) .
The phylogeny of this fungal family undergoes frequent updates due to the description of new species. In addition, reports of new pathogen-host associations and new information regarding their geographic distributions are frequently reported (Phillips et al. 2013 , Sakadilis et al. 2013 . Phylogenetic studies indicate that the combined analysis of ITS sequences and partial sequences of the EF1 alfa genes are used to delimit species within these genera (Marques et al. 2013a , Phillips et al. 2013 , Machado et al. 2014 .
The association of these genera with pathosystems has recently increased (Lopes et al. 2014 , Gonçalves et al. 2016 . Twenty-two species of Neofusicoccum (Berraf-Tebbal et al. 2014) , two of Neoscytalidium and six of Pseudofusicoccum have been reported in Brazil (Phillips et al. 2013) . In this country, they were isolated in endophytic association with several trees in the "caatinga" ecosystem in Ceará state and have been shown to be potential pathogens when inoculated on mango fruits and "caja-umbu" (Spondias mombin × S. tuberosa) trees (Gonçalves et al. 2016) . In terms of their pathogenic behaviour, they have been associated with dieback and stalk rot in mango fruits (Marques et al. 2013b) , while Neoscytalidium hyalinum has been reported in association with black rot of cassava (Manihot esculenta) (Machado et al. 2014b) and Jatropha curcas (Machado et al. 2014a) .
In cashew and other commonly grown fruit trees in Northeast Brazil, the occurrence of canker and dieback was associated only with Lasiodiplodia species until recently. Two new species of Botryosphaeriaceae involved were phylogenetically characterized and described in association with these symptoms (Coutinho et al. 2017) . In view of such evidence, the present study aimed to characterize the phylogenetic and pathogenic attributes of isolates morphologically identified as belonging to the group of Fusicoccum-like associated with cashew, mango and guava (Psidium guajava) plants in Northeast Brazil.
Materials and methods

Sampling and fungal isolation
The samples used in this study were obtained from plants exhibiting cankers or dieback symptoms on stems and branches in different regions throughout northeastern Brazil, from July to November 2013.
Infected tissues or organs were transported to the Laboratory of Phytopathology of Embrapa Agroindústria Tropical, Fortaleza, Ceará state. Fungal isolation, culturing, and incubation were done according to procedures described earlier (Coutinho et al. 2017) . Monosporic cultures were obtained from sporulating colonies, transferred to potato dextrose agar (PDA) slants and stored in a refrigerator at 5 °C.
Sporulating cultures in a potato carrot agar (PCA) medium amended with sterilized pine needles (Mohali et al. 2005) were examined using light microscopy, and isolates with Fusicoccum-like conidium morphology were subjected to DNA extraction, amplification by polymerase chain reaction (PCR) and sequencing of amplified regions.
Molecular characterization
DNA extraction and amplification were conducted at the Molecular Biology Laboratory of Embrapa Agroindústria Tropical. Selected isolates were grown in potato dextrose broth for 7 days in still culture (Coutinho et al. 2017) . The mycelial mass produced was dried at room temperature and used for DNA extraction following a previously described protocol (Cavalcanti et al. 2004) . Extracted DNA was quantified using a NanoDrop® 2000c spectrophotometer (Thermo Fisher Scientific, Wilmington, DE, USA), version 1.0, and portions of 10 ng µL -1 were stored in a -20 °C freezer.
The polymerase chain reaction (PCR) mixtures contained genomic DNA (10 ng µL -1 ), 1x buffer, dNTP (0.2 mM), MgCl 2 (1.5 mM), each primer (1.5 mM), Taq Flexi DNA (2.5 U/µL), and sterile deionized water. The ITS primers were ITS1 and ITS4 (White et al. 1990 ) and EF1-688F and EF1-1251R primers were used to amplify part of the EF1-α (Alves et al. 2008) . The thermal cycle of the PCR consisted of 96 °C for 1 min followed by 35 cycles of 30 s at 94 °C (denaturation), 1 min at 58 °C (EF1-α and ITS regions), 1.5 min at 72 °C (annealing) and 10 min at 72 °C (final extension). The PCR products were separated by electrophoresis in 1.5% agarose gels in 1x Tris-borate EDTA (TBE; 89 mM Tris, 89 mM boric acid, 2 mM EDTA) buffer, stained with ethidium bromide (0.5 µg mL -1 ) for 1 min and visualized under UV light in a transilluminator.
After verification of the amplified bands, 40 μL aliquots of PCR product from each sample were sent to Macrogen (Seoul, South Korea) to be purified and sequenced in forward and reverse directions with the same primers.
Phylogenetic analyses
Sequences were manually corrected using the BioEdit software (Hall 2012) The corrected ITS and EF1-α sequences were separately aligned using the CLUSTALW procedure in the BioEdit software (Table 1) . After this, the sequences were concatenated in the BioEdit and aligned together with sequences retrieved from the National Center for Biotechnology Information (NCBI), including a sequence of Macrophomina phaseolina used as an outgroup. This alignment was corrected manually, and gaps (-) were used whenever necessary for missing data. Phylogenetic relationships were inferred with the Bayesian method using the Markov chain Monte Carlo procedure for each separated gene, and substitution models of nucleotides were determined by the MrMODELTEST 2. (Table 1) were deposited in GenBank at the NCBI site, and the multiple alignments were deposited in the TreeBASE (http://www.treebase.org/) platform under number 19422.
Morphological and physiological characterization
Pycnidia were produced on colonies grown on sterile Petri plates containing PCA medium supplemented with pine needles, incubated for 4 weeks at 25 °C and under a 12 h photoperiod of ultraviolet light.
Fruiting bodies were manually removed and disrupted using scalpels, mounted on slides, stained with a drop of lactophenol and then observed through a light microscope. Thirty measurements were taken from all possible morphological characters displayed (conidia, paraphyses and conidiogenous cells). Images were obtained using a ICc5 131 Axiocam digital camera coupled to a microscope (Carl Zeiss AG Imager.A2, Göttingen, Germany) and a Motic Image Plus 2.0 imaging device (Motic Group Co., Beijing, China).
The growth of all isolates under different temperatures was evaluated by growing them on PDA and storing them under a 12 h photoperiod. Temperatures of 5, 10, 15, 20, 25, 30, 35 and 40 °C were evaluated. Means of mycelial growth were subjected to regression analysis to determine the optimal growth temperature of each species.
The effect of the culture media on growth of some isolates was evaluated using the following media: oats-agar (AvA, 75 g of oats, 17 g of agar, 1 L of water), potato dextrose agar (synthetic PDA, 39 g L -1
), PCA (20 g of potato, 20 g of carrot, 17 g of agar, 1 L of water), V8 juice (100 mL of V8, 2 g of CaCO 3 , 17 g of agar, 900 mL of water), malt agar extract (MEA, 20 g of malt extract, 20 g of dextrose, 1 g of peptone, 20 g of agar, 20 g of dextrose, 1 L of water) and a medium based on green cashew branches in agar and dextrose (200 g of green cashew branches, 17 g of dextrose, 17 g of agar, 1 L of water), because most isolates came from cashew in the survey. The plates were maintained at 25 °C and a photoperiod of 12 h. The diameter of the colonies was measured in two perpendicular directions for two consecutive days. The maximum and daily rate of mycelial growth were estimated.
All in vitro trials were conducted in a completely randomized design (DIC), where each plate represented an experimental unit. The mean values were subjected to analysis of variance (ANOVA), followed by the Scott-Knott test at the 5% level of significance. Data from the test of the effects of different culture media were analysed as a 5-by-3 factorial arrangement in order to determine the interactions. 
Pathogenic characterization
Mango fruits cv. Tommy Atkins and stems of young plants of cashew and "caja-umbu" were inoculated with the six isolates identified in this study. The methodology used for the inoculation of fruits was described by Marques et al. (2013b) where fruits were gently wounded in the middle region with the tip of three sterile pins to a 3 mm depth prior to placing a 3 mm agar plug containing mycelium grown on PDA of the isolate to be tested. Non-colonized agar discs were used as control treatments. For young plants, the methodology used for inoculation was described by Lima et al. (2013) , and consisted of making a 2 mm diameter hole in the stem of the plant at approximately 15 cm from the bottom with an electric drill. Then, a 2 mm diameter agar plug containing mycelium grown on PDA was introduced into the hole, placing it in contact with the vascular system of the plant. The hole was covered with petroleum jelly and sealed with Parafilm. In the control treatment, the plants were drilled and inoculated with PDA medium agar plugs only. Both were conducted under the same experimental conditions proposed by Coutinho et al. (2016) . In fruits, the diameter of the lesions was measured daily for 7 days using a digital caliper. In plants, the evaluation was made on 15 days after inoculation by measuring the necrotic lesion caused by the infection both longitudinally and perpendicularly. The mean lesion diameters in the fruits on the 4 th day and in the stems of the young plants on the 15 th day after inoculation were used in the statistical analysis of the data. The experiments were conducted in a completely randomized design consisting of six replicates, where each replicate was composed of one fruit or one young plant of each plant species. Data from the disease progression in mango fruits were evaluated based on nonlinear regression equations to verify the pathogenic ability of each isolate.
Results
Sampling and fungal isolation
This study resulted from a large sampling of tropical fruit plants showing typical symptoms induced by fungi in the Botryosphaeriaceae, such as gummosis and die-back. The sampling encompassed the Ceará (73.6%), Paraíba (1.9%), Pernambuco (5.7%), Piauí (15.1%) and Rio Grande do Norte (3.8%) states in the Northeast region of Brazil. The plants sampled were cashew (41.5%), Spondias (26.4%), mango (7.5%), coconut (3.8%), Annonaceae (11.3%) and other tropical fruit plants (9.4%). From this sampling, 108 isolates of Botryosphaeriaceae were obtained, with 102 representing Lasiodiplodia species, which were characterized by Coutinho et al. (2016) . The other six isolates were identified as Fusicoccum-like and are discussed in the present study.
Molecular characterization
ITS1 and ITS2, including the 5.8S subunit and partial EF-1α regions were sequenced for six isolates. The alignment dataset comprised sequences from this study and the sequences from ex-type strains from Botryosphaeriaceae species from GenBank (Table 1 ). The phylogenetic tree generated (Fig. 1) was inferred by Bayesian analysis (IB) using BIC models: TrNef + G for the ITS region and K80 + G for the TEF-1α region.
Alignments were composed of 74 taxa and length of the concatenated sequences was 674 nucleotides. Therefore, out of the 674 characters found in the alignment, 402 were preserved, 258 were variables and 234 were parsimony informative. The phylogenetic tree was composed of 74 taxa, including 22 clades containing Neofusicoccum species, six clades containing Pseudofusicoccum species, two clades containing Neoscytalidium species, three clades containing Fusicoccum species and one clade containing Macrophomina phaseolina. The isolates identified in this study were grouped with Neofusicoccum kwambonambiensee (IBL220) obtained from guava plants located in the state of Ceará, N. brasiliense (IBL447) obtained from guava plants located in the state of Ceará, ditto hyalinum obtained from cashew trees in the state of Piauí (IBL272) and mango in Ceará state (IBL89), and P. stromaticum obtained from a cashew tree in Ceará (IBL36) and Piauí (IBL500) ( Table 1) . Well-defined clades were formed with low values of Bayesian inference brackets for the clades N. brasiliense and N. kwambonambiense (Fig. 1) .
Morphological and physiological characterization
The conidial morphology of isolates was compared with the morphological description of each species, except for N. kwambonambiensee (IBL220) ( Table 2 ). All these isolates produced pycnidia in PCA medium plus Pinus needles after four weeks of incubation. The P. stromaticum isolates had conidial dimensions close to those of the isolate first described by Mohali et al. (2006) and to isolates from the Brazilian territory described by Marques et al. (2013b) . N. kwambonambiense (IBL220) never sporulated. The size of the conidia of the N. brasiliense isolate (IBL447) was not compared to that of any other isolates of the same species, since its original description was based only on molecular data (Marques et al. 2013) .
A quadratic model fitted the growth response to temperature (Table 3) . Regression analyses showed that the optimal temperatures for the growth of N. brasiliense, N. kwambonambiense and one isolate of P. stromaticum (IBL36) were below 26 °C. Up to the third day, no isolate reached the diameter of the plate (90 mm). Ne. hyalinum and P. stromaticum began to grow only above 15 °C, and Neofusicoccum spp. began growing at 10 °C. Only the isolates of Ne. hyalinum were able to grow at 40 °C. All isolates showed mycelial mass that was whitish on the third day of incubation, and became darker with further incubation. Mycelial growth in the different culture medium according to ANOVA showed interactions among these factors ( Fig. 2A) .
Potato dextrose agar, V8, MEA and AvA medium favoured Neoscytalidium hyalinum and N. brasiliense growth without differing from one another, and the same effect was detected for P. stromaticum in the V8 medium. The CajuDA and BCA media favoured the mycelial growth of the three studied species, but only Neofusicoccum sp. reached 100% of the diameter of petri dishes.
Neoscytalidium hyalinum reached 100% growth on the BDA, V8, MEA and AvA media but reached only 66.66% and 38% growth on CajuDA and BCA, respectively. The growth rate of this species did not differ among the different types of culture media, except for the BCA medium, which provided growth of 10 mm day -1 , whereas it provided 35-50 mm day -1 for the other species ( Fig. 2A,B) . The mycelial growth of Neofusicoccum sp. was not favoured by the BCA medium ( Fig. 2A) . Sexual morph: not observed. Asexual morph.: Production of pycnidia after 8 days in pine needles embedded in PCA and sporulation after 17 days under the same conditions. Conidia hyaline, fusiform, base subtruncate to bluntly rounded, non-septate, smooth with granular contents. Dimensions: 10.7-25.6 × 8.3-11.9 µm (mean = 21.3 × 10.2 µm; L:W = 2.1, n = 50). Mycelium abundant, cotonous and dark in BDA, malt extract, oats and V8. Production of red pigment in BDA at 35ºC. Habitat: Necrotic cankers in branches and trunks of Psidium guajava. Fig, 2A : There was a positive interaction between the factors of culture media and species. Thus, the same uppercase letters for each culture medium within the species factor indicate no difference among media, and the same lowercase letters within the species factor for each culture medium indicate no difference among species. The means were compared by the Scott-Knott test at P = 0.05. Fig.   2B : There was no positive interaction between the factors of culture media and species. Thus, averages followed by the same lowercase letters within each species do not differ by Scott-Knott's test at P = 0.05. Pathogenicity characterization All species were virulent when the mango fruits and young plants of cashew and "caja-umbu" were inoculated, but to different degrees of severity depending on the host (Fig. 3) . N. kwambonambiense, N. brasiliense and P. stromaticum (IBL36) were highly aggressive when inoculated into mango fruit, cashew and "caja-umbu" seedlings, causing the greatest lesion length (Fig. 3) . In cashew, Ne. hyalinum (IBL272) and P. stromaticum (IBL500) were the least aggressive, while in mango fruit, Ne. hyalinum (IBL272) was moderately aggressive, followed by Ne. hyalinum (IBL89) and P. stromaticum (IBL500), which were the least aggressive.
Emended description
In "caja-umbu" seedlings, Ne. hyalinum (IBL272) and Ne. hyalinum (IBL89) were moderately virulent without significant differences, followed by P. stromaticum (IBL500), which was the least virulent isolate among all inoculated hosts (Fig. 3) .
The symptoms in mango fruits were seen 3 days after inoculation by any isolate, but N. brasiliense was the most virulent species, reaching a maximum growth rate of 18.4 mm day -1
. Symptoms in mango fruit were necrotic and watery lesions that grew towards the peduncle and were mummified at the end. The most virulent species stimulated gum exudation by both cashew and "caja-umbu" seedlings, causing superficial cankers in their stem tissues that later progressed to large, necrotic lesions. 
Discussion
Four species of Botryosphaeriaceae (Neoscytalidium hyalinum, Neofusicoccum kwambonambiense, Neofusicoccum brasiliense and Pseudofusicoccum stromaticum) were associated with dieback and canker in the stems and trunks of cashew, mango and guava in Northeast Brazil.
The genera Neoscytalidium and Pseudofusicoccum were easily identified by their conidial morphology, as they presented characteristics that were comparable to previously described species (Phillips et al. 2013) . N. kwambonambiense failed to sporulate, and morphological features of its conidia could therefore not be assessed.
Until now, the description of N. brasiliense was based on molecular data only (Marques et al. 2013) . The present study provides the first morphological description of N. brasiliense. The identification of Botryosphaeriaceae at the species level by means of DNA-based phylogeny (ITS, TEF1-α) and morphological characteristics clearly provide unquestionable support for the taxonomy of this family.
Previously, phylogenetic inferences based on ITS sequences were the most current and valid tools for fungal identification and the establishment of phylogenetic descriptions of the genera Neofusicoccum, Neoscytalidium and Pseudofusicoccum, formerly considered Botryosphaeria and Fusicoccum anamorphs (Crous et al. 2006) . Nowadays, Botryosphaeriaceae species are frequently recognized and separated by DNA sequence differences, through multiple phylogenetic inferences, which emphasize protein coding genes such as EF1-α (Abdollahzadeh et al. 2010 , Phillips et al. 2013 , Berraf-Tebbal et al. 2014 . However, for some genera such as Neofusicoccum, to distinguish between species, additional genes are required to provide a more robust phylogenetic basis (Abdollahzadeh et al. 2010 , Phillips et al. 2013 .
In this study, different clades of Neofusicoccum sp. that presented low values of Bayesian inference were formed, evidencing the close relationships among them. As for the Neoscytalidium and Pseudofusicoccum clades, however, the ITS and EF1-α regions showed enough consistency to distinguish species. Based on this information, the phylogenetic analysis of Botryosphaeriaceae should be further explored and standardized in order to guarantee more reproducibility of phylogenetic results. Obviously, the goals of the study would determine the specific genes to be used, considering that for the Botryosphaeriaceae, a combination of ITS and EF1-α genes is commonly used.
This study is the first report of Ne. hyalinum, Ne. kwambonambiense, N. brasiliense and P. stromaticum associated with cashew plants and N. brasiliense associated with guava. The occurrence, distribution and epidemiology of these fungi in fruit plants assume great importance for the development of the tropical fruit industry, especially for cashew and guava.
Botryosphaeriaceae has been reported to be associated with mango trees, and this has revealed the importance of this group of pathogens in relation to yield declines and damage to fruits post harvest (Costa et al. 2010 , Sakalidis et al. 2011 , Marques et al. 2013 , Abdollahzadeh et al. 2013 . Due to these numerous and frequent occurrences in mango, it is suggested that the centre of origin of these fungi is in the northern hemisphere, even in temperate regions, with further dissemination to tropical regions by the accidental transport of infected plants (Marques et al. 2013) .
Neofusicoccum parvum and N. ribis have been reported to cause post-harvest rot in guava fruits in Brazil (Nogueira Junior et al. 2015) . The species studied here all had a similar growth response to temperature, with optimum temperature around 25 °C with limiting ranges of ≤10 °C and ≥40 °C. These results are in agreement with studies on the germination of N. parvum and B. dothidea conidia (Nogueira Junior et al. 2015) and the growth of N. parvum, N. brasiliense, Ne. hyalinum and P. stromaticum (Marques et al. 2013) .
Neofusicoccum is commonly associated with numerous woody hosts worldwide (von Arx 1987) and currently has 22 phylogenetically described species (Berraf-Tebbal et al. 2014) . N. brasiliense has been described in Northeast Brazil associated with fruit rot in mango (Marques et al. 2013) ; thus, this is the second report of this species in Brazil and the first in guava branches. N. kwambonambiense was described for the first time in South Africa in asymptomatic stems, leaves and fruits of dead plants of Syzygium cordatum (Pavilic et al. 2009 , Phillips et al. 2013 and was later reported in grapevines in Uruguay (Abreo et al. 2013) , and to cause fruit rot in post-harvested strawberry in Brazil (Lopes et al. 2014) . The occurrence of N. kwambonambiense associated with symptoms of dieback and canker in stems of cashew plants is unprecedented in Brazilian territory. Such findings become relevant from a pathological point of view, as even at low frequencies and distributions, ecological changes may be occurring to allow the flow of this fungal species from its centre of origin to Brazilian hosts. Both N. brasiliense and N. kwambonambiense isolates were able to cause necrotic lesions when inoculated on mango fruits and the stems of cashew and "caja-umbu" seedlings.
The Botryosphaeriaceae have been described in association with mango and other woody species, including cashew and "caja-umbu"; however, it is not clear whether these fungi have been fully described in terms of their role as pathogens, especially in woody tropical hosts. This is very important for economic reasons for the development of control measures that ensure good management practices, such as sanitation.
The isolation of Botryosphaeriaceae from asymptomatic tissues evidences the dissemination and infection of tissues through mechanical pruning and the use of infected pruning machinery. The Botryosphaeriaceae are successful as opportunistic endophytic colonizers, which has thus enabled them to occur for long periods of time as latent pathogens causing post-harvest rot (Slippers & Wingfield 2007 , Sakalidis et al. 2011 .
In cashew orchards, in addition to mechanical pruning, propagation via grafting is a routine practice in commercial crop production. Reported studies have shown the dissemination of Botryosphaeriaceae, such as Lasiodiplodia spp., in cashew by infected plant scions used for grafting (Cardoso et al. 2009 ) in addition to through the use of non-disinfested pruning instruments (Cardoso et al. 1998) . Based on this evidence, a lack of sanitation practices favours the occurrence and the dissemination of Botryosphaeriaceae in orchards of tropical fruit trees.
Diseases caused by Neoscytalidium spp., Ne. hyalinum (= Ne. dimidiatum) and Ne. novaehollandiae tend to be common in tropical countries (Phillips et al. 2013) . Ne. hyalinum has been reported in association with freeze-stressed Citrus plants in California and with necrotic lesions (Phillips et al. 2013) . In Italy, it has been detected in branches of Citrus spp. causing canker and gummosis (Polizzi et al. 2009 (Polizzi et al. , 2011 . In Brazil, this species has been reported in Jatropha curcas, cassava (Manihot esculenta) and mango tree (Machado et al. 2012 , 2014a , b, Marques et al. 2013b .
P. stromaticum was originally described in asymptomatic plants as well as in branches and stems of dead plants of Acacia mangium, Eucalyptus and Pinus in Venezuela (Mohali et al. 2006 (Mohali et al. , 2007 . It is associated with native host plants in Australia, especially in unexplored forests (Pavilic et al. 2008) . Later, this species was reported in association with declining mango trees in intensively cultivated orchards in Brazil as the second most abundant species in a recent survey, overturning the myth that its distribution was restricted to native hosts of unexplored lands (Marques et al. 2012 (Marques et al. , 2013 .
Botryosphaeriaceae is well known to lack host specificity (Slippers & Wingfield 2007) , which suggests that the expansion of the distribution, colonization, and speciation of this family has been influenced by environmental factors (Sakadilis et al. 2013) , such as climate and associated microflora (Pitt et al. 2010 , Sakadilis et al. 2011 . Therefore, additional studies are needed to determine the relationship between environmental conditions in different biomes and the presence of such numerous species of Botryosphaeriaceae in diverse hosts in Brazil and around the world. In view of this, it is evident that studies such as this one will stimulate continuing research dealing with the epidemiology of these new reports of Botryosphaeriaceae recently described in the literature.
